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From WMU Main Campus
From the corner of Stadium Dr. and Howard, go west on Stadium Dr. until you come to Drake Rd. Turn left
onto Drake and continue south through the next light (at Parkview Ave.) and Into the WMU Parkview Campus.
You will now be on Campus Drive.

Conference on Senior Engineering Design Projects

You are invited to attend the thirty-eighth Conference on Senior Engineering Design Projects.
The conference will be held from 9 a.m. to 3:30p.m., Tuesday, April18, 2006 at the College of
Engineering and Applied Sciences on the Parkview Campus ofWestern Michigan University.
The College of Engineering and Applied Sciences sponsors the conference to showcase the work
of its graduating seniors, who are required to complete a capstone project that puts into practice
what they have learned. Many of the projects are sponsored by business and industry. The
conference is free and open to the public. You are welcome to attend all or part of the day's
events. Reservations are not necessary.
High school and community college teachers are encouraged to bring students to the
conference. Buses can drop off passengers in the College Circle in front of the building and then
park in lot P-2. (See map)

Teachers who cannot accompany their students to the conference may ask their students to sign
in and out at the information table in the lobby on the first floor of the College. Sign-in sheets
will be mailed to teachers the day after the conference.
Parking is available in the ramps behind the College of Engineering and Applied Sciences (See
Map: Lots P3 and P4). There is no charge for parking for those attending the Conference.
Presentations begin on the hour and half hour. Please do not enter a room after a presentation
has begun.
Session locations, times, and page number for project descriptions:
Civil and Construction Engineering
C-124
9 a.m. to 2 p.m.
D-206
10 a.m. to 12 p.m.
Computer Science
Electrical and Computer Engineering A
D-202
9 a.m. to 12 p.m.
Electrical and Computer Engineering B
D-115
9 a.m. to 2 p.m.
Industrial Design
D-109
9 a.m. to 2:00p.m.
Industrial and Manufacturing Engineering A
D-208
9:30a.m. to 12 p.m.
Industrial and Manufacturing Engineering B
D-201
9:30a.m. to 12 p.m.
Mechanical and Aeronautical Engineering A
D-204/5 9 a.m. to 3:30p.m.
Mechanical and Aeronautical Engineering B
C-136
9 a.m. to 3 p.m.
Mechanical and Aeronautical Engineering C
C-122
9 a.m. to 3 p.m.
Paper Engineering, Chemical Engineering, and
C-123
10:30 a.m. to 3 p.m.
Imaging
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A lunch break is scheduled from noon to 1 p.m. There is a cafe available on site.
For more information about the conference, call Cathy Smith at (269) 276-3244.
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CCE Civil and Construction Engineering
Computer Science
ECE Electrical and Computer Engineering
Industrial Design
ID
IME Industrial and Manufacturing Engineering
MAE Mechanical and Aeronautical Engineering
PCI Paper Engineering, Chemical Engineering, and Imaging

cs

Time Room Dept.
C-124 CCE
9:00
D-202 ECE-A
D-115 ECE-B

D-109 ID
D-204/5 MAE - A
C-136 MAE - B
C-122 MAE - C
9:30

C-124 CCE
D-202 ECE - A
D-115
D-109
D-208
D-201

ECE - B
ID
IME -A
IME - B

D-204/5 MAE - A
C-136 MAE-B
C-122 MAE - C
10:00

C-124 CCE
D-206 CS
D-202 ECE-A
D-115
D-109
D-208
D-201

ECE- B
ID
IME - A
IME - B

D-204/5 MAE - A
C-136 MAE - B
C-122 MAE - C
10:30

C-124
D-206
D-202
D-115

CCE
CS
ECE - A
ECE-B

Topic
Total Army School Systems (TASS)
Electronic Governor Control Module
Wireless Torque Wrench System for Automotive Assembly
Applications
Cosmetic Surgery Suite
High Performance Stock Car Steering Gear Redesign for Quicker
Steering
Modeling and Simulation of a Flying Wing UAV
Design of Coupling for Flanged and Riffled Refrigeration Tubing

Computer Science and Engineering Building
Transceiver for IntelTogation of Wireless Surface Acoustic Wave
Reader
Configurable Vehicle Programming Unit
Ambulance Interior
Fixture Redesign for Easel Production
Reduction of Lead Time and WIP in Pneumatic Valve
.Manufacturing Processes
Design of Chassis and Suspension for a Formula SAE Race Car
Environmentally Friendly Solar Powered UA V
Design of a Test Machine for 0-Ring Friction Forces
Land Development and Property Utilization Design
CICADA - A Bug Handling System for csTheoryLib Corp
Development of Hybrid Microsystem Instrumentation for Guided
Shear Horizontal Surface Acoustic Wave Devices
User-Friendly Voice Synthesizer
Telemedicine: Consumer Level Otoscope
Redesign of an Electric Nail File for Persona l Use
Analysis of Passenger Flow Through an Airport Security
Checkpoint
SAE Mini Baja Frame and Suspension Redesign
Experimental/Computational Submarine Hydrodynamics
Force Versus Displacement Test Fixture with Data Acquisition
University Dormitory Construction
ADEMIC - An Internet 2 Remote Electron Microscope Interface
Automated Liquid Dispensing System
Touch Screen Light Dimmer Switch with Visual Luminescent
Feedback
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D-115 ECE - B
D-109 ID
D-20415 MAE-A
C-136 MAE - B
C-122 MAE - C
C-123 PCI
2:00

D-20415 MAE-A
C-136 MAE - B
C-122 MAE-C
C-123 PCI

Laboratory Experiments for a Senior Course in Communication
Systems
Medical Emergency Surgical Hospital (Mobile Hospital)
Commercial Vehicle Drive Axle Mounting Bracket Redesign
Aquatic Fitness Pool Design
Study of Accelerated Chemistry Approach to Vibratory Part
Finishing
Site Z-Line Capacity Study
Splined Axle Tube to Trailing Arm Connection on a Semi-Trailer
Swimming Pool Anti-Entrapment Mechanism Redesign to Meet
Current Code Requirements
Design of a Reversible Side Swing Oven Door
Site Reverse Osmosis Water Distribution Study

2:30

D-20415 MAE - A
C-136 MAE - B
C-122 MAE-C
C-123 PCI

3:00

D-20415 MAE- A Redesign of an Automotive Exterior Door Handle Safety System

Stamper Modification for Direct Labor Impact Reduction
P3 Hydraulic Pump Impeller Optimization
Development of Mechanical System for Hidden Cooktop Design
Thermal Dilution Optimization of a Regenerative Thermal
Oxidizer
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CIVIL AND CONSTRUCTION ENGINEERING
Session Chair- Sherif Yehia
Room C-124
TOTAL ARMY SCHOOL SYSTEMS (TASS)
By Kyle Enright, Jesse Parker Jr., Aaron Selwood, and Paul Tulikangas
Sponsors:
Tim McKone, Smith-Hammond Piping Company
Alonza McKenzie, J.O.A. Construction
John Enright, Competitive Piping Systems
Marty Gamble, Hardman Construction
Faculty Advisor: Osama Abudayyeh
9:00a.m. to 9:25a.m., Room C-124
The Total Army School Systems (TASS) was designed to house and train soldiers in the U.S.
Army at Fort Custer in Battle Creek, Michigan. After attaining pre-existing plans and
specifications, a detailed work breakdown structure was produced, giving a comprehensive list of
project activities. Using the activities, a Critical Path Method project schedule, a detailed cost
estimate, a comprehensive safety plan, and a project management system were developed. Other
details such as worker crew compositions, construction equipment used, and construction
methods were also included in this project.
COMPUTER SCIENCE AND ENGINEERING BUILDING
By Andrew Bouyy, Kirk Falco, Erik Petersen, and Paul Rader
Sponsor: Todd Elkin, Skanska USA Building Inc.
Faculty Advisor: Ahmad Jrade
9:30a.m. to 9:55a.m., Room C-124
Due to the growing demands of the computer science and engineering programs at a large state
university, a new facility was constructed. The new building brings together the previously
spread out facilities into a four-story, 102,000 square foot state-of-the-art learning center. It
provides offices, laboratories, classrooms, and study lounges to better assist students and
professors with instruction and research. The total cost of the project was nearly $30 million and
was completed in 2005 . All of the elements of the project were organized into a work breakdown
structure, which aided in planning, scheduling, estimating, and developing the project
management system.
LAND DEVELOPMENT AND PROPERTY UTILIZATION DESIGN
By Jesse Adams, John Bayha, and Ryan Nelson
Faculty Advisors: Jun-Seok Oh and Dr. Sherif Yehia
10:00 a.m. to 10:25 a.m. , Room C-124
A detailed design was developed for the utilization of a three-acre site located in Portage,
Michigan. Based on local zoning regulation and the proximity to commercial development, a
two-story 40,000 square foot office building and supporting infrastructure was designed for a
financial institution. A concrete superstructure and masonry exterior were utilized to give the
building a unique look that would set it apart from other structures within the immediate area.
Additional design work included traffic impact analysis, geotechnical evaluation, and
hydrological surface and groundwater control design.
5

UNIVERSITY DORMITORY CONSTRUCTION
By Brett L. Beranek, Kevin J. Glupker, Tyler W. Huard, and David J. Parish
Sponsor: Rockford Construction Co.
Faculty Advisor: Ahmad Jrade
10:30 a.m. to 10:55 a.m., Room C-124
A detailed work breakdown structure, cost estimate, and a systematic schedule was developed
for a 6.5 million dollar dormitories project on a university campus in Grand Rapids, Michigan.
To accomplish this, a detailed quantity takeoff was perfom1ed from the drawings to identify the
activities that needed to be performed to complete this project. Scheduling software was used to
complete the detailed schedule and cost estimate. A project management system including a
detailed safety plan was also established.

THE RICHMOND CENTER FOR VISUAL ARTS
By April Bollenbach, Adam Harvey, Brad Kallenbach, and Andrea Pike
Faculty Advisor: Osama Abudayyeh
11:00 a.m. to 11:25 a.m., Room C-124
A new center for visual arts is planned that will connect two university buildings as well as an
existing parking structure. A work breakdown structure was developed for phase one of the
project and included a detailed cost estimate, schedule, project delivery and management system,
and a safety program. Equipment, crew composition, and productivity rates were also assessed
for phase one.

PROPOSED DEPARTMENT STORE DEVELOPMENT
By Christopher Cowgill, Richard McCarthy, and Dan White
Faculty Advisors: SherifYehia and Jun-Seok Oh
11:30 a.m. to 11:55 a.m., Room C-124
A site in the city of Portage, Michigan was to be developed for retail purposes. Site development
included the structural design offootings, columns, beams, and slabs in accordance with the City
of Portage Building Code and a preliminary site plan. The site plan included a parking lot and
entry layout, storm water runoff calculations, a traffic impact analysis. The software used to
complete the site development included AutoCAD, MathCAD, Synchro, Adobe Photoshop,
Microsoft Office, and SAP2000.

ROYAL OAK METRO LOFTS
By Anthony Devito, Shaun Houck, and Timothy Ponton
Sponsor: Ron Moretto, Comerstone Building Group
Faculty Advisor: Ahmad Jrade
I :00 p.m. to 1:25 p.m., Room C-124
A 55,000 square foot development of upscale condos was constructed to meet the demand for
lofts in a downtown area. The project was taken from the demolition of an existing warehouse
through a near $9 million condo-loft project. A work breakdown structure, cost estimate, safety
plan, detailed schedule, project delivery and management system, crew sizes, and heavy
equipment record was included.
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RECREATION FACILTY FOR A NON-PROFIT ORGANIZATION
By Justin Baird, Joe Beerens, Mark Bruzek, and Ron Schmidt
Faculty Advisor: Ahmad Jrade
1:30 p.m. to 1:55 p.m., Room C-124
A non-profit organization is constructing a new recreation facility, which includes a swimming
pool and several multi-use spaces, in a small community. A Work Breakdown Structure was
created for this project to aide in the assembly of detailed estimates, Critical Path Method
network, and project management and delivery system. Included in the process was the design of
data collection forms and reports, a safety plan, and crew/equipment selections.
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COMPUTER SCIENCE
Session Chair- Thomas Piatkowski
Room D-206
CICADA -A BUG HANDLING SYSTEM FOR csTHEORYLIB CORP
By Joshua Gibson, Brian Ismirle, Fletcher Liverance, Jason Sich, and Franco Silva
Faculty Advisor: Thomas Piatkowski
10:00 a.m. to 10:25 a.m., Room D-206
Cicada is designed to assist the client, csTheoryLib Corp, in product maintenance for its flagship
software product csTheoryLib by providing a bug report process and supporting software tools
that are matched to both the client and to the user base for csTheoryLib. The implementation
includes a manual system that is used as a framework for automating selected subsystems.
Design alternatives that were evaluated for Cicada include off-the-shelf and custom
implemented options. Both Maple and non-Maple implementations were considered.

ADEMJC- AN INTERNET 2 REMOTE ELECTRON MICROSCOPE INTERFACE
By Jon Bengtson and Raymond Still
Faculty Advisor: Ala Al-Fuqaha
10:30 a.m. to 10:55 a.m., Room D-206
ademic involved the design and implementation of an Internet 2 based connection between a
remote system on a campus on the west side ofMichigan and an electron microscope on a
campus on the east side of Michigan. The remote system connects to a server attached to the
microscope and allows the user to manipulate the controls of the microscope via a software
program interface. The setup of the electron microscope system and the hardware requirements
for the client were analyzed; then, multiple implementation designs were drawn up and
evaluated. The best feasible design was implemented.

TFP- THE FRIENDS OF POETRY WEBPAGE
By Lisa Mowers and Kent Widman
Sponsor: Friends ofPoetry
Faculty Advisor: John Kapenga
11:00 a.m. to 11:25 a.m., Room D-206
TFP addresses the design, implementation and deployment of a customized web-based
administration system enabling the client to maintain and update a customized website and data
base. The design was preceded by analyzing different file management schemes to keep the
environment modular and without dependencies between files and different graphical u er
interface designs. The system is an easy-to-use tool that effectively meets the client' s
specialized needs.
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WASS- A WEB-BASED APPOINTMENT SCHEDULING SYSTEM
By Adedayo Akande, Javed Iqbal, and Patrick Van Staveren
Faculty Advisor: Mark Kerstetter
11 :30 a.m. to 11:55 a.m., Room D-206
WASS is an online application designed to assist the client in accurately and efficiently managing
the scheduling of advising appointments for students. The system supports scheduling and
modifying appointments on behalf of students, as well as administrative interactions by the
client's staff. Considerations in the design of W ASS included the architecture and functionality
of both database elements and user interface elements.
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ELECTRICAL AND COMPUTER ENGINEERING - SESSION A
Session Chair- John Gesink
Room D-202
ELECTRONIC GOVERNOR CONTROL MODULE
By Paul Comensoli, Ryan Doyle, Craig Myers, and Erik Rydman
Sponsor: Mike Kleczewski, Kohler Engines
Faculty Advisor: Johnson Asumadu
9:00 a.m. to 9:25 a.m., Room D-202
A microprocessor-based electronic governor control module (EGCM) is designed for a family of
motors used to power arch-welders. The EGCM has a high/low factory setting and allows for the
achievement of precise speed controls. The EGCM exceeds all performance parameters of the
previous model and can be made at a fraction of the cost.

TRANSCEIVER FOR INTERROGATION OF WIRELESS SURFACE ACOUSTIC
WAVE READER
By Deepthi Nagolu and Abhishek Setty
Faculty Advisor: Massood Zandi Atashbar
9:30a.m. to 9:55 a.m., Room D-202
Wireless sensors are increasingly in demand for sensing a wide variety of physical and chemical
parameters such as temperature, pressure, chemical concentrations, gas concentrations, etc. An
integrated wireless surface acoustic wave (SAW) transceiver system was developed to transmit a
radio frequency (RF) burst signal to energize the SAW sensor and then act as a high sensitivity
RF receiver to collect the sensor response. The developed transceiver can be implemented in a
portable unit for commercial, industrial, medical, and military applications.

DEVELOPMENT OF HYBRID MICROSYSTEM INSTRUMENTATION FOR GUIDED
SHEAR HORIZONTAL SURF ACE ACOUSTIC WAVE DEVICES
By Domonic D. Caro, Muhammad I. Khan, and Qasim R. Lodhi
Faculty Advisor: Massood Zandi Atashbar
10:00 a.m. to 10:25 a.m., Room D-202
A portable hybrid instrumentation microsystem was developed using Guided Shear Horizontal
Surface Acoustic Wave (SH-SA W) devices. These devices are excellent sensors for
biomolecules suspended in liquid. The SH-SA W propagates in a thin guiding layer deposited on
the top ofthe SAW structure. The acoustic energy is concentrated on this guiding layer. This
results in high mass sensitivity. The system displays frequency and amplitude of the signal, both
of which have a direct correlation with the concentration of biomolecules of interest. The device
interacts with the user through a keypad, LCD and is capable of sending data to a PC through the
serial communication port.
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AUTOMATED LIQUID DISPENSING SYSTEM
By Umair Ahmad, Paul Brownie, and Daniel Gast
Sponsor: Paul Gray, Edgewater Automation, LLC
Faculty Advisor: Ralph Tanner
10:30 a.m. to 10:55 a.m., Room D-202
The Automated Liquid Dispensing System is a faucet that dispenses a desired quantity of water
automatically. This system features a graphical interface which allows a user to select a quantity
of water to be dispensed for household tasks such as cooking and cleaning. This unit also
monitors and displays water temperature. To implement this design, a series of flow meters and
solenoid valves were utilized to regulate the flow of water coming out of the faucet. This
hardware is interfaced with a microcontroller to monitor and make appropriate adjustments to
water flow. The final design is a demonstration prototype.

THIRTY-TWO CHANNEL COMPUTER CONTROLLED AUDIO ROUTER
By John D. Stahl
Faculty Advisor: John Gesink
11 :00 a.m. to 11 :25 a.m., Room D-202
A noise and vibration lab required a system that could amplify and route a particular audio signal
to any number of 30 different loudspeakers, and with each successive routing, r<;1ndomly select
any number of the 30 speakers. A system meeting these requirements was designed. It uses a 20watt amplifier and two 16-channel analog multiplexers controlled by a PC via its parallel port. A
Lab View program was developed to play the audio signal and control the hardware. In designing
the system it was found that the control software governed the multiplexer configuration, a case
where control dictated form. The final system successfully amplified and routed the audio signal
to a randomly selected speaker.

WIRELESS DATA TRANSMISSION SYSTEM
By Nicholas Czarnecki
Faculty Advisor: Liang Dong
11:30 a.m. to 11:55 a.m., Room D-202
A wireless data transmission system was designed and built to operate in the 2.5-2.6 GHz
frequency range. Digital modulation was used to decrease bandwidth usage while increasing data
transmission rates. Two Motorola 68HC12 microcontrollers were used to add error checking
infonnation and to recover the correct data. The wireless architecture was implemented in
hardware using integrated components from Analog Devices.
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ELECTRICAL AND COMPUTER ENGINEERING - SESSION B
Session Chair - Damon Miller
Room D-115
WIRELESS TORQUE WRENCH SYSTEM FOR AUTOMOTIVE ASSEMBLY
APPLICATIONS
By David Devereaux, Jason Gilmore, and Stephen Southworth
Sponsor: Curt Gilmore, Integrated Technologies
Faculty Advisor: Dean Johnson
9:00a.m. to 9:25a.m., Room D-115
A wireless torque wrench (WTW) for use in an automotive assembly line application was
developed. This project modified a mechanical hand-operated torque wrench, which has a wired
torque sensor that activates when the correct torque has been reached and sends an electrical
signal to a monitoring station using a hardwired cable. The existing tool was altered to allow it to
communicate wirelessly with a central controller called the station supervisor, which was also
designed as part of the WTW system. The station supervisor takes infonnation gathered from the
WTW and displays it on an LCD screen.

CONFIGURABLE VEHICLE PROGRAMMING UNIT
By Karan Kohli, Derek Loyer, and Josh Y eiter
Sponsor: Kevin Hykin, Burke E. Porter Machinery Company
Faculty Advisor: Johnson Asumadu
9:30a.m. to 9:55a.m., Room D-115
While the automotive industry integrates more electronic control units (ECU) into vehicles,
diagnosing problems becomes very challenging. The Configurable Vehicle Programming Unit
(CVPU) was designed to be a low cost, hand held technician tool that communicates through a
controller area network. This device will make troubleshooting effortless while incorporating the
On-Board Diagnostic - II (OBD-II) compliance. The CVPU was designed to interface with the
vehicle's ECU, perform operations as prescribed by a user, and display substantial diagnostic
information.

USER-FRIENDLY VOICE SYNTHESIZER
By Ali AsadUllah Ghori and Hafiz Nauman Akbar
Faculty Advisor: Janos Grantner
10:00 a.m. to 10:25 a.m. , Room D-115
This voice synthesizer has microcontroller based architecture and is designed to provide easy use
to a person with speech impairment. A touch screen LCD panel, displaying an onscreen
keyboard, provides the speech synthesis interface. This touch screen interface can register
fingertip contact or any other form of pointing object. A software controlled power management
system is also integrated with the device to increase the battery life. The macro-storage feature of
the speech synthesis module can be used to store frequently used responses, which can be
activated with a key stroke. Integrating a simple touch screen interface enables the user to
communicate with fewer interruptions in a nom1al conversation.
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TOUCH SCREEN LIGHT DIMMER SWITCH WITH VISUAL LUMINESCENT
FEEDBACK
By Ahmad Burahmah, Kyle Helm, and Kellie Watters
Sponsor: Andy Brissette
Faculty Advisor: Joseph Kelemen
10:30 a.m. to 10:55 a.m., Room D-115
A proprietary light switch was designed and built using a microcontroller, triac, touch screen,
and an electroluminescent cartridge. The microcontroller is used to control the firing of the triac
- the mechanism which varies the amount of power available to the load determining dimming
level. A touch screen is used as the user interface and is designed to operate as intuitively as a
mechanical switch: touching an upper section of the screen will increase brightness while
touching a lower section will decrease brightness. The touch screen's electroluminescent light
cartridge displays the magnitude of the room light set by the user.

NOISE CANCELLATION HEADPHONES USING AN ADAPTIVE FILTER
By James Auger, Dan Roberts, and Greg Sell
Faculty Advisor: Bradley Bazuin
11 :00 a.m. to 11:25 a.m., Room D-115
An active noise canceling headphone system was designed and built. It uses an adaptive
algorithm to generate the inverse of the external environmental noise as heard in the headphones.
This is injected into the normal audio output minimizing the environmental noise. The adaptive
algoritlun utilized is a variant of the Least Mean Square (LMS) algorithm. This digital signal
processing is handled by an Analog Devices Blackfin microcontroller.

AUTOMATED COUNTER INTERFACE
By Wrenn Cathey, Patrick McNabb, and David Nairn
Sponsor: Eric Ahlquist, Johnson Degree Day
Faculty Advisor: Massood Atashbar
11:30 a.m. to 11:55 a.m., Room D-115
A portable and automated counting device was designed and implemented to put counts on a
totalizer made by OMRON. These totalizers keep a running tally of degree day units. This device
consists of a LCD screen, numerical keypad and a Motorola microcontroller which will allow for
user interface with the sponsor's equipment. For implementation of the totalizers, this device has
the ability to send alternating pulses at different frequencies. The portable device will help
consumers with time management and allow for an automated process desired by the user.
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SEMI-AUTOMATIC POPPET ASSEMBLY UNIT
By Mohit Chhabra, Vandna Kaushal, and Nikhil Prakash
Sponsor: Tom Wessel and David Remus, Parker Hannifin Corporation - Pneumatics Division
Faculty Advisor: Hossein Mousavinezhad
I :00 p.m. to 1:25 p.m., Room D-115
A pneumatics manufacturing company required an inexpensive and compact design of an
assembly unit for manufacturing air pressure filter/regulator poppet assemblies. An electropneumatic system was built for this requirement. The design comprises of an air pressure
cylinder and solenoid valves controlled by a Direct Logic 405 Programmable Logic Controller
(PLC). The PLC continuously monitors cylinder position and vertical force applied during the
assembly process. The new design is Lean Manufacturing compliant which allows the
manufacturer to reduce production time and inventory levels. The assembly unit was designed to
also comply with the Occupational and Safety Health Administration's standards for maximum
operator safety.

LABORATORY EXPERIMENTS FOR A SENIOR COURSE IN COMMUNICATION
SYSTEMS
By Scott Batzold, Vinay Gowda, and Chidi Imala
Faculty Advisor: Raghvendra Gejji
1:30 p.m. to 1:55 p.m., Room D-115
Laboratory experiments have been designed as a supplement to a Communication Systems
course. The experiments include three major topics that are taught in the course: Amplitude
Modulation, Frequency Modulation, and Phase-lock loops. These systems required the design,
construction and testing of multipliers, amplifiers, filters, and a voltage-controlled oscillator.
Each system was designed and tested using components and equipment available in the
laboratory. In addition, a laboratory manual was written to be used as a guide for the
experiments.
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INDUSTRIAL DESIGN
Session Chair - Cory Herbst
Room 0-109
COSMETIC SURGERY SUITE
By Max Arterburn, Josh Rigg, and Simon Warnos
Sponsor: Marty Stryker, Stryker Medical
Faculty Advisor: Cory Herbst
9:00a.m. to 9:25a.m., Room D-109
Co metic surgery procedures are becoming more common with each passing day and with the
ri e in popularity, competition amongst clinics has risen as well. The superior design of a
cosmetic surgery experience has the power to secure more clients and increase future revenue
through word of mouth advertising and repeat customers. An entire cosmetic surgery suite with
resort has been designed to incorporate the most recent advancements in wireless technology
creating a seamless flow of infonnation and instant communication to provide privacy, support,
and service for clients who want the best experience possible.

AMBULANCE INTERIOR
By Heather Hintz and Jason Wroblewski
Sponsor: Marty Stryker, Snyker Medical
Faculty Advisor: Cory Herbst
9:30a.m. to 9:55a.m., Room 0-109
Improving the Emergency Medical Technician (EMT) and patient experience was the motivation
for designing the next generation ambulance interior. The interior space has been better utilized
and more effectively organized to allow the EMT to care for the patient in a safe and efficient
manner. This design incorporates innovative ideas while still adhering to the strict laws and
guidelines governing ambulance production.

TELEMEDICINE: CONSUMER LEVEL OTOSCOPE
By Kyle Pennell and Jonathan Zobro
Sponsor: Marty Stryker, Stryker Medical
Faculty Advisor: Cory Herbst
10:00 a.m. to 10:25 a.m., Room D-109
One of the most common and relatively simple medical conditions to detect in children ages 2-8
years is an ear infection. Due to the painful nature of an ear infection, early detection and
diagnosis is very important for the comfort of both the child and the parent/caregiver. A new
device, which utilizes technology oftelemedicine, was explored for the diagnosis of childhood
ear infections. Through a clinician-guided exam via the internet, an ear infection can be quickly
diagnosed from home.
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SEARCH AND RESCUE FIRST AID KIT
By Jason Pridmore and Dante Zeppa
Sponsor: Marty Stryker, Stryker Medical
Faculty Advisor: Cory Herbst
10:30 a.m. to 10:55 a.m., Room D-109
A first aid kit that could be used to transport a stranded, injured person out of danger has been
designed and developed. Using interviews and independent research, a fully functional search
and rescue first aid kit, which includes a lightweight, durable, and fully compactable wilderness
rescue stretcher and a first aid back pack, allows the rescuer unsurpassed capability and
evacuation speed when time is critical.

NEO-NATAL ENVIRONMENT
By Christopher Bald and Bethany Boles
Sponsor: Marty Stryker, Stryker Medical
Faculty Advisor: Cory Herbst
11 :00 a.m. to 11:25 a.m., Room D-1 09
The neo-natal environment has a tremendous effect on the occupants. During the early stages of
life, it is critical that the infant is cared for and nurtured by the parents in order to bond with
them. A new environment has been established that will encourage the child to bond with the
parents more effectively and will provide an area that everyone will feel safe and secure using.
This new environment will include a device to facilitate parental interaction throughout the
hospital birthing center and also assist hospital staff with care as well.

PATIENT FALLS
By Michael Stallman and James Waalkes
Sponsor: Marty Stryker, Stryker Medical
Faculty Advisor: Cory Herbst
11:30 a.m. to 11:55 a.m., Room D-109
Patient falls are a serious problem being looked at by hospitals, nursing homes, and at home
providers. Patient falls are costly and are often the beginning of degradation in a patient's
condition. Instead of approaching the problem reactively, a proactive approach was taken. If the
fall could be prevented in the first place, tremendous savings would be realized as well as
extending the quality of life for many elderly or otherwise susceptible individuals. Through this
proactive approach and extensive research, a solution has been developed to help prevent the fall
to begin with by creating a wearable device using gyroscopic technology.
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PATIENT HEALING ENVIRONMENT
By Nicholas Green, Justin Peart, and Riley Rost
Sponsor: Marty Stryker, Stryker Medical
Faculty Advisor: Cory Herbst
1:00 p.m. to 1:25 p.m., Room D-109
The environment in which a patient is placed before, during, and after a medical procedure can
have a dramatic effect on the level of anxiety before a procedure, the way the patient responds to
a procedure, and the speed at which they recover from a procedure. Serious consideration of
color, surroundings, aromas, and materials took place throughout the design process of the
Patient Healing Environment. Gaining an in-depth understanding of what makes patients feel
better allowed a unique environment to be created that will foster quicker recoveries and better
outcomes for patients and their families.

MEDICAL EMERGENCY SURGICAL HOSPITAL (MOBILE HOSPITAL)
By Shane Parks and Melvin Ramirez
Sponsor: Marty Stryker, Stryker Medical
Faculty Advisor: Cory Herbst
1:30 p.m. to 1:55 p.m. , Room D-109
An innovative mobile hospital has been developed that can be easily delivered into a disaster
area or an area with medical need. The mobile hospital fits into a package that can be transported
by air and dropped by parachute. The package is easily expanded into a temporary hospital for
up to 10 patients. It will include most of the immediate equipment (i.e. x-ray machine, surgical
lights, surgical bed, patient beds, lavatory, etc.) needed for surgical procedures.
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INDUSTRIAL AND MANUFACTURING ENGINEERING- SESSION A
Session Chair - Betsy Aller
Room D-208
FIXTURE REDESIGN FOR EASEL PRODUCTION
By Chip Bailey, Jeff DeLlowe, Jason Ruetz, and Mike Tolonen
Sponsor: Doris Tipken, Goodwill Industries & Employment Service
Learn and Serve America, Grant #03LHHMIOO 1
Faculty Advisor: Edmund Tsang
9:30 a.m. to 9:55 a.m., Room D-208
A local not-for-profit organization manufactures easels (backs of picture frames) and was using
ad-hoc fixtures to secure parts during operations. Efficient production of easels requires that the
easels be accurately held in place during the manufacturing process. New fixtures were designed,
taking into account cost, ease of use, adjustability, and durability. Design concepts were drawn
up on paper and final designs were modeled in Pro/Engineer CAD software. Fixtures were
manufactured in house with the exception of complex designs, which were manufactured
extemally. Designs were implemented and tested to ensure that the success criteria were met.

REDESIGN OF AN ELECTRIC NAIL FILE FOR PERSONAL USE
By Tariq Ali, John Graver, and Tyeisha Smith
Sponsor: James and Camillia Joseph, JayCam Instruments, L.L.C.
Faculty Advisor: Jorge Rodriguez
10:00 a.m. to 10:25 a.m., Room D-208
Given the strong market for "do-it-yourself' applications, a professional manicure electric nail
file was evaluated and redesigned to offer a retail version for personal use. The redesign focused
on defining proper shape and dimensions for the modified hand piece and cartridge components.
A new motor and speed reducer were specified, and three-dimensional parametric model of the
electric nail file was created using Pro/Engineer. Overmold, a process of molding soft rubber
over a plastic part, was utilized to improve ergonomics and appearance. The final product offers
enhanced functionality at a low cost.

USING SENSORS TO PROVIDE SAFE INTERACTION BETWEEN HUMANS AND
ROBOTS IN MANUFACTURING
By Brian Ladouceur, Jacob Wegrzyn, and Steven Yurgalonis
Faculty Advisor: Pavel Ikonomov
10:30 a.m. to 10:55 a.m., Room D-208
Manufacturing has a need to improve safety procedures involving human-robot interaction in the
workplace. Using proximity sensors, laser scanning, and video surveillance, this project helped
the robot recognize and react to the presence of a human. Before real world application, EON, a
virtual reality software, was used to test and analyze an industrial robot with applied sensors in
the virtual environment. Sensors were then acquired and applied to the actual robot. Virtual data
were compared to real world measurements, and results show that the project acti vities should
ensure a safer interaction between robots and humans.
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LOW PRESSURE DIE CASTING OF A UNIVERSITY COMMEMORATIVE SEAL
By James Hnetynka and Ben Jackson
Faculty Advisor: Sam Ramrattan
11 :00 a.m. to 11:25 a.m., Room D-208
In low pressure die casting (LPDC), proper machine set up for each individual die is critical
before running it in production. LPDC uses air pressure to insert molten me~ 11 into a die and is
capable of producing near-net shape parts with a smooth surface finish. Process parameters,
including air pressure, melt temperature, and pressure timing, were developed and implemented
to produce commemorative plates of a university seal. With the aid of Solidcast, a casting
simulation software, the final parameters were developed and tested to achieve the highest level
of part quality and process efficiency.

SIMULATION SOFTWARE COMPARISON IN GATING AND RISV.RING OF A
METAL CASTING
By Eliezer Aponte, Charles Ponscheck, and Ryan Whitney
Faculty Advisor: Sam Ramrattan
11 :30 a.m. to 11:55 a.m., Room D-208
The metal casting industry has become increasingly reliant on simulation software to improve
part design and casting quality. An experimental part was designed on Pro/Engineer CAD system
to demonstrate shrinkage defects in gravity sand castings. In conjunction with laboratory foundry
trials, the part was analyzed using SolidCAST and MAGMASoft simulation software packages.
The relationships and differences between observed and predicted results were identified. The
findings will be beneficial to both casting designers and foundry engineers.
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INDUSTRIAL AND MANUFACTURING ENGINEERING- SESSION B
Session Chair - Bob White
Room D-201
REDUCTION OF LEAD TIME AND WIP IN PNEUMA TIC VALVE
MANUFACTURING PROCESSES
By Crystal Hawkins, Mike Muller, and Paul Schmidt
Sponsor: Eric Maichele and Eric J. Weenink, Humphrey Products Company
Faculty Advisor: Tarun Gupta
9:30a.m. to 9:55a.m., Room D-201
The production of specialty pneumatic valves is a low volume and high variety industry.
Reduction of lead time, work-in-process, and total cost are crucial for maintaining business in a
competitive market. The design team analyzed in-house and outsourced processes to determine
their impact on the fabrication of aluminum valve manifolds. Various processes were modeled
and simulated using different scenarios in Crystal Ball. Minitab was used to perform a statistical
analysis on data gathered from time studies. As a result of these findings, recommendations were
made based on the effects of each scenario on lead time, work-in-process, and total cost yielding
the greatest potential benefits.

ANALYSIS OF PASSENGER FLOW THROUGH AN AIRPORT SECURITY
CHECKPOINT
By Pamela Apotheker, Kayla Goostrey, and Suman Kovuri
Sponsor: Kalamazoo/Battle Creek International Airport in
cooperation with the Transportation Security Administration
Faculty Advisors: Bob White and Azim Houshyar
10:00 a.m. to 10:25 a.m., Room D-201
Passenger flow models have been developed for large airports, but they are not applicable in a
regional, Category 3, airport setting. A model of passenger flow through the security checkpoint
at a small airport was developed using ProModel. Industrial engineering tools, including time
studies, statistical analyses, and layout design, were used in the development and validation of
the model. Flight schedules were incorporated to detennine employee utilization and queue
levels at the security checkpoint. Different scenarios were created and evaluated to improve
passenger flow through the airport.

DESIGN OF A MODEL FOR NURSE STAFFING AND SCHEDULING
By Erin Brown, Renae Hoglen, and Sarah Smallcombe
Sponsor: Larry Ellison, Borgess Medical Center
Faculty Advisors: Azim Houshyar and Bob White
10:30 a.m. to 10:55 a.m., Room D-201
The primary responsibility of a hospital is to ensure quality healthcare. To provide this quality,
nurses and patient care associates are scheduled according to specified staff-to-patient ratios. The
current system was evaluated and resulting data were analyzed to forecast patient census and
nurse labor hours. A linear programming model was then developed to find a more cost effective
mix of staff. A general model was also created for use anywhere in the hospital and applied to
schedule staff for the Neuro-Ortho medical unit.
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ANALYSIS OF A MANUFACTURING CELL TO INCREASE THE PRODUCTION OF
BRASS AND PLASTIC FITTINGS
By Yashowardhan Gokhale, Laith Kobaissi, and loon Sau Lee
Sponsor: Tim Vandervest, Parker Hannifin Corporation - Brass Products Division
Faculty Advisor: Leonard Lamberson
11:00 a.m. to 11 :25 a.m., Room D-20 1
Brass and plastic composite fittings help trucks to achieve better mileage because of their light
weight. A five station work cell that produces these fittings was analyzed with the objective of
improving the hourly production volume. Several industrial engineering tools, including time
and motion studies, simulation, and statistical and cost analyses, were used to achieve the desired
objectives.

EFFECTIVE SCHEDULING AND UTILIZATION OF EMERGENCY ROOM EVS
ASSOCIATES
By Elizabeth Evans, Michael Hoonhorst, and Melissa Sitler
Sponsor: Nikki Romence, Bronson Hospital
Faculty Advisor: Steven Butt and Tycho Fredericks
11:30 a.m. to 11 :55 a.m., Room D-20 1
The emergency room has a higher bed turnover rate than any other area of a hospital.
Environmental Service (EVS) associates are responsible for cleaning rooms after patients are
discharged and, therefore, play a crucial role in the turnover rate. Current procedures of the EVS
associates were documented and evaluated using work measurement, statistics, and modeling
techniques . Recommendations were made based on analysis of the data in an effort to increase
utilization of the EVS associates and increase bed turnover rate to better meet the needs of the
ER.
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MECHANICAL AND AERONAUTICAL ENGINEERING -SESSION A
Session Chairs - Daniel Kujawski and Bade Shrestha
Room D-204/205
HIGH PERFORMANCE STOCK CAR STEERING GEAR REDESIGN FOR QUICKER
STEERING
By Christopher Anthony, Daniel Bowerson, and Michael Reid
Faculty Advisor: Richard Hathaway
9:00 a.m. to 9:25 a.m., Room D-204/205
High performance stock car steering gears were benchmarked to revise the design for cost
savings and reliability improvement. The current 10:1 gearbox caused problems for drivers on
road courses. An 8:1 gear solved these problems, however they raised questions of reliability.
Tests were performed on samples to benchmark pressure and torque specifications. Once
defined, CAD models and Finite Element Analysis (FEA) were utilized for design changes, and
manufacturing processes were specified to meet reliability criteria.

DESIGN OF CHASSIS AND SUSPENSION FOR A FORMULA SAE RACE CAR
By Adam Cavanaugh and Neal Vanecek
Faculty Advisor: Richard Hathaway
9:30 a.m. to 9:55 a.m., Room D-204/205
A frame and suspension system was designed for entry in the 2007 Fmmula SAE Competition.
This intercollegiate competition requires students to design, fabricate, and test an open wheel
race car. The 2003 entry and competitors' designs were used for benchmarking. Computer Aided
Design (CAD) and Finite Element Analysis (FEA) software were used for design and analysis.
The suspension system was designed and optimized using the Bill Mitchell Suspension software
and CarSIM. The completion of this project provides the team with complete frame and
suspension designs.

SAE MINI BAJA FRAME AND SUSPENSION REDESIGN
By Luke Brodbeck and Dustin Winkel
Faculty Advisor: Richard Hathaway
10:00 a.m. to 10:25 a.m., Room D-204/205
A new frame and suspension components for a Mini Baja off road vehicle were designed. The
vehicle was designed to meet the Society of Automotive Engineers (SAE) rules so that the car
can compete in future competitions. This design was completed by analyzing the existing Mini
Baja car. CAD technology was used to redesign and test the new designs. Upon completion of
testing and new design comparison, a new frame and suspension system were established for
SAE team construction.
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TECHNOLOGY DEMONSTRATION VEHICLE
By Randy Burkhardt and Claire Ott
Faculty Advisor: Richard Hathaway
10:30 a.m. to 10:55 a.m., Room D-204/205
An existing battery powered automobile was modified to incorporate additional alternative
energy technologies, as determined through analyses of the individual components and their
interactions. The original vehicle and the modified vehicle were tested and the data acquired was
compared to determine performance improvements due to the modifications. The vehicle will be
used to demonstrate new energy technology and promote interest in engineering.

RIDE HEIGHT MEASUREMENT SYSTEM
By Justin Brankovich, Jason Honea, and Erin Reed
Sponsor: Matt Schick, New Concept Products
Faculty Advisor: Richard Hathaway
11 :00 a.m. to 11:25 a.m., Room D-204/205
An electromechanical height measuring system was developed to assist in rapidly evaluating
vehicle ride height. The current market is saturated with time consuming and inconvenient
mechanical devices. This system is unique in that it provides the user with a real-time digital
read-out of the height of each corner of the vehicle. The system was designed, engineered, and
optimized to be accurate and easy to use, while being low cost. The final design was modeled in
various engineering software packages to verify functionality, and a prototype was then built and
evaluated for comparison to engineering predictions.

DESIGN OF A HYDRAULIC BICYCLE
By Todd Jackman, Paul Kobza, and Mark Shennan
Sponsors: Larry Schrader, Parker Hannifin Corporation
Billy's Bike Shop
Faculty Advisor: James Kamman
11:30 a.m. to 11:55 a.m. , Room D-204/205
A human-powered , hydraulic bicycle was designed in preparation for the 2006 Chainless
Challenge. The new bicycle is a traditional two-wheeled, stand-up bicycle, but it has a hydraulic
drive system and no chains. The hydraulic circuit was designed, tested and optimized using the
computer software, Automation Studio. A gearing system was used to increase the efficiency of
the drive system over the previous models. Tests were completed for efficiency and speed to
ensure proper performance during competition.
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HYDRAULIC CLUTCH BEARING ANALYSIS
By Jacob Adleman, William Musinski, and Jason Patrick
Sponsor: John Lobo and Don Rozsi, Eaton Corporation
Faculty Advisor: Daniel Kujawski
1:00 p.m. to 1:25 p.m., Room D-204/205
The root cause of an automated wet clutch transmission bearing failure was identified. This
bearing provides relative motion between the pump coupler and the transmission input shaft.
The bearings are lubricated through fluid supplied by the pump. Experimentation was used to
baseline the current production condition and to verify the proposed solution. Fluid flow over
the components of interest was simulated using computational fluid dynamics (CFD) software.
In addition, Finite Element Analysis (FEA) was used for stress analysis of the bearings.
COMMERCIAL VEHICLE DRIVE AXLE MOUNTING BRACKET REDESIGN
By Henry Gasahl and Brad Wistinghausen
Sponsor: Matt Neff and Dennis Dauber, Dana Corporation
Faculty Advisor: Dennis VandenBrink
1:30 p.m. to 1:55 p.m., Room D-204/205
Commercial vehicle drive axle housings are linked to the vehicle frame using a mounting bracket
and linkage arm system. To eliminate the machining operations currently required on the axle
housing for proper mounting bracket installation, a new mounting bracket was developed that
eliminates this additional machining, thus reducing overall production time and costs. Multiple
concepts were developed and evaluated using a system of performance indicators to determine
the best possible design. Finite Element Analysis was used to validate the strength properties of
the final design and ensure that the new mounting bracket is a suitable replacement for the
current model.
SPLINED AXLE TUBE TO TRAILING ARM CONNECTION ON A SEMI-TRAILER
By Christopher Cooley and Kevin Ledford
Sponsor: Andrew Power, Dana Corporation
Faculty Advisor: Dennis VandenBrink
2:00p.m. to 2:25 p.m., Room D-204/205
An axle tube to trailing arm connection was developed that reduced weight and increased life
cycles for a class-8 on-highway semi-trailer. The developments of this connection led to the
innovative design for both a trailing arm and axle tube. The trailer axle consists of a variable
wall tube with helical splines on the outside diameter. The trailing arms are cast out of
Austempered Ductile Iron with internal splines. The new design met all customer and service
requirements.
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STAMPER MODIFICATION FOR DIRECT LABOR IMPACT REDUCTION
By Amy Alix and Bisceglia Ridley
Sponsor: Jason Amoss, DENSO Manufacturing Michigan, Inc.
Faculty Advisor: Koorosh Naghshineh
2:30 p.m. to 2:55 p.m., Room D-204/205
An automatic stamp was designed for an automotive air conditioning evaporator assembly line.
The new system alleviates the need for manually marking good (leak free) evaporators. Use of
this system yields a reduction of the overall direct labor index of the inner leak final check
machine. The design allowed for the reduction of the overall cycle time and eliminated the
possibility of incorrectly marking evaporator cores which have failed the inner leak test. The
automatic stamp was integrated within the current leak-detection machine. It also is designed to
allow for product tracking during the assembly process.

REDESIGN OF AN AUTOMOTIVE EXTERIOR DOOR HANDLE SAFETY SYSTEM
By Tyler French, Brian Kohlsaat, and Marlo Walicki
Sponsor: Drew Fouchea, ADAC Plastics Inc.
Faculty Advisor: Koorosh Naghshineh
3:00p.m. to 3:25p.m., Room D-204/205
During an automotive side impact crash, inertial forces may cause a door to unintentionally open
possibly injuring passengers. A design was created to eliminate the unwanted motion from the
door latch mechanism. This system is composed of two electronic switches and a solenoid
device. Finite Element Analysis (FEA) was used to evaluate each component before a final build
was allowed. Once the physical door handle system was created, it was subjected to various
validation tests. These included life cycle testing, ultimate strength, and computerized
simulations to replicate an actual crash situation. The new design was found to perform as
expected.

1\ .'
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MECHANICAL AND AERONAUTICAL ENGINEERING- SESSION B
Session Chairs- William Liou and Kapseong Ro
Room C-136
MODELING AND SIMULATION OF A FLYING WING UAV
By Kaushik Raghu
Faculty Advisor: Kapseong Ro
9:00a.m. to 9:25a.m., Room C-136
An autonomous control system was designed for a flying-wing, unmanned aerial veh icle bei ng
marketed under the name "The Scanner." Flying wing configurations have been sui table
platforms for surveillance, due to their excellent soaring capability. However, the flight-dynamic
characteristics of"The Scanner", which determines the control law design, are not well
understood. An analytical model of"The Scanner" was developed based on its equations of
motion. Numerical simulations were performed with this model to study its motion and
understand its flight dynamics. A preliminary autonomous control system was developed to
modify and improve the aircraft's response characteristics. This control system helps the aircraft
make dynamic decisions, therefore making it autonomous.

ENVIRONMENTALLY FRIENDLY SOLAR POWERED UA V
By Ben Taylor and Caleb Youker
Faculty Advisor: Kapseong Ro
9:30 a.m. to 9:55 a.m., Room C-136
An electric-powered aircraft capable of long-term flight was created. The use of solar cells and
electric motors were examined to reduce weight and increase flight duration and at the ame time
be environmentally-friendly. Information was gathered on the performance of olar cell ,
compared with different flight characteristics, and an optimized model was created. A prototype
of this model was constructed and flown for proof of design. Included in the prototype were
various instruments used for measuring flight data. This data was then compared to design
predictions.

EXPERIMENTAL/COMPUTATIONAL SUBMARINE HYDRODYNAMICS
By Anne Saad and Jonathan Strombeck
Faculty Advisor: Kapseong Ro
10:00 a.m. to 10:25 a.m., Room C-136
The use of unmanned systems is ever increasing in air, ground, and underwater applications.
The key for a successful unmanned system design is to develop a high level autonomous control
system. The research consisted of experimental and computational investigation of
hydrodynamics of a torpedo type unmanned underwater veh icl e. A one-half sca le model was
fabricated and used for wind tunnel testing, and the results were compared and cross va lidated
with the numerical solution obtained from commercial computational fluid dynamic software.
The outcome of this research may be used to assist in performance analysis, autonomous control
system design, and numerical simulation of submarine hydrodynamics.
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CIRCULAR CYLINDER FLOW CONTROL USING A FLEXIBLE TRAILING EDGE
By Anthony Marciniak, Jeri Rosier, and Zachary Zenz
Faculty Advisor: Tianshu Liu
10:30 a.m. to 10:55 a.m., Room C-136
Research was conducted into new methods for the reduction of drag, which is considered the most
critical factor pertaining to aircraft perfonnance. A circular cylinder is the simplest geometric
shape for the study of flow control characteristics. Extensive research has been completed
regarding the drag behind a circular cylinder, but very minimal research has been done regarding
the addition of a flexible trailing edge. Data was collected to assess the affect of the addition of a
flexible trailing edge on the total drag. The optimum size, shape, and flexibility of the trailing edge
for minimum drag were established.

MULTI-ELEMENT WING DESIGN FOR AN ISMA RACECAR
By Eric Duchene, Anthony Frego, J. Cole Schalk, and Nathan Williams
Sponsor: Joe Petro Jr. , Team Petro Motorsports
Faculty Advisors: Judah Ari-Gur and Tianshu Liu
11:00 a.m. to 11:25 a.m. , Room C-136
A multi-element wing for an ISMA racecar was designed and analyzed. Currently there is a
need for analysis and redesign of top wings on ISMA supermodified class racecars. Using a
single element top wing as the benchmark, the wing was redesigned to provide larger downforce
during cornering and less drag on the higher speed straight-aways. The wing was designed using
computational fluid dynamics. A scaled model was then fabricated and tested in a wind tunnel.
The internal structure of the full-scale wing was designed using finite element analysis software.
The performance of the new wing was then compared to the original wing.

SUPER-MODIFIED RACE CAR COMPONENT POSITIONS AND VEHICLE
PERFORMANCE
By John Clark and Kelly Lentz
Faculty Advisors: Ho Sung Lee and Parviz Merati
11:30 a.m. to ll :55 a.m. , Room C-136
The performance of a super-modified race car can be affected by interacting flow fields around
vehicle components. The flow fields around the top wing, vehicle body, and engine fuel
injectors of the super-modified race car were determined by both wind tunnel testing and
computational analysis. The flow field analysis was used to determine how vehicle performance
is affected by the aerodynamic interactions between the top wing and other vehicle components.
Understanding these flow fields and optimal positioning of these components was shown to
improve vehicle performance.
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SOLAR CAR BODY REDESIGN
By Chris Duncan, Carl Hawkins, and Sean Hickman
Faculty Advisor: William Liou
1:00 p.m. to 1:25 p.m., Room C-136
The competitive nature of the American Solar Challenge requires a redesign of the vehicle for
each race. The aerodynamics of the current solar car body were studied, analyzed, and
optimized. The shape of the body is crucial to minimize the energy loss and obtain maximum
range. The new design increased the solar array size, reduced air friction , and improved stability
during crosswinds.

AQUATIC FITNESS POOL DESIGN
By Matthew S. Bailey
Sponsor: Michael R. Bailey, BAITECH
Faculty Advisor: Parviz Merati
1:30 p.m. to 1:55 p.m. , Room C-136
An aquatic fitness pool with a resistive current was designed and constructed. The design was
intended to provide a more affordable flowing pool that still maintained competitor performance.
Potential functions of the pool include no-impact exercise, rehabilitation, and recreational use.
This design was first simulated using analytical software then prototyped to determine the
effectiveness of the pool. The overall outcome was a significant reduction in cost whil e still
maintaining a quality and performance oriented design.

SWIMMING POOL ANTI-ENTRAPMENt MECHANISM REDESIGN TO MEET
CURRENT CODE REQUIREMENTS
By Daniel Hess, Kar Seng Lau, and Jack McCormick
Sponsor: Andrew Schneider, Pool Productions
Faculty Advisor: Ho Sung Lee
2:00p.m. to 2:25p.m., Room C-136
A swimming pool anti-entrapment system was redesigned tb meet new industrial codes and
standards addressing safety concerns regarding the entrapment of swimmers due to suction at the
pool drains. In addition to meeting the codes and standards, the new design reduced material
costs while enhancing installation cosmetics. Costs were lowered by reducing critical pipe
diameters in the plumbing beneath the drains from 2" to 1_", and aesthetics were improved by
connecting a vent line to the plumbing near the pump. The improved design met or exceeded all
sponsor and industrial requirements.
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P3 HYDRAULIC PUMP IMPELLER OPTIMIZATION
By Eric Kimrnitt and Curt Navarre
Sponsor: John Jones, Parker Hannifin - Hydraulic Pump Division
Faculty Advisor: William Liou
2:30p.m. to 2:55p.m., Room C-136
A variable piston hydraulic pump impeller was optimized to improve its overall efficiency.
Improving the efficiency of the impeller was necessary to increase the initial boost pressure from
the inlet and allow for a new cooling system to be applied. Ansys CFX software was used to
simulate the pump in motion and solve the resulting flow field. This allowed accurate prediction
of the pressure boost of each design and comparison of the results. The new design increased the
pressure boost which resulted in a more efficient pump.
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MECHANICAL AND AERONAUTICAL ENGINEERING - SESSION C
Session Chairs - Muralidhar Ghantasala and Christopher Cho
Room C-122
DESIGN OF COUPLING FOR FLANGED AND RIFFLED REFRIGERATION TUBING
By Lauren Kreager and Amanda Schwab
Sponsor: Jim Medsker, Alliant Engineering
Faculty Advisor: Philip Guichelaar
9:00a.m. to 9:25a.m., Room C-122
A coupling was designed to quickly connect flanged and riffled refrigeration tubing to pressure
testing instruments. Stress analyses were performed to evaluate potential and final designs. The
new coupling will hold the tubing in place for pressures up to 1500 psi with no permanent
defonnation of the tubing or the coupling.

DESIGN OF A TEST MACHINE FOR 0-RING FRICTION FORCES
By Jeff Ameloot, Tom Emelander, and Estes Parker
Sponsor: Jason Ferris, Flowserve Corporation
Faculty Advisor: Philip Guichelaar
9:30a.m. to 9:55a.m., Room C-122
A test machine was designed to measure static and dynamic friction forces between a pump shaft
and an elastomer o-ring at high pressure. The axial displacement between a pump shaft and a
secondary o-ring seal generates a friction force that changes the unit loading across the face of
the pump's primary mechanical seal. The altered loading can cause seal failure. The friction
force has not been well characterized either analytically or experimentally. This test machine was
designed to address the need for accurate measurement of these values. Fundamental engineering
concepts and mathematical models were utilized and developed to analyze the system.

FORCE VERSUS DISPLACEMENT TEST FIXTURE WITH DATA ACQUISITION
By Michael Leyrer and Matthew Puckett
Sponsor: Martin Bolinger, Humphrey Products Company
Faculty Advisor: Muralidhar Ghantasala
10:00 a.m. to 10:25 a.m., Room C-122
A test fixture was designed to measure and record force and displacement. These measurements
will be used to assist in the design and testing of pneumatic valves and actuators. A motor was
installed on the fixture and is controlled to provide the linear force. A load cell at the bottom of
the fixture measures the force applied by the motor. As the motor controls the motion , a Linear
Variable Displacement Transducer (L VDT) measures the distance traveled. A data acquisition
system was set up to acquire data from the load cell and the L VDT. The data is collected through
a Lab VIEW program and sent to a spreadsheet format, where the engineers can further examine
the data.
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AN IMPROVED METAL BOWL ASSEMBLY AND TESTING STATION
COMPATIBLE WITH BOWLS OF VARIOUS SIZES
By Steven Senyk, Brad Walewski, and Mary Whittaker
Sponsors: Tom Wessel and Dave Remus, Parker Hannifin - Pneumatics Division
Faculty Advisor: James Kamman
10:30 a.m. to 10:55 a.m., Room C-122
A new assembly and test station for metal bowls with sight glass was designed. These bowls are
components used in regulators and lubricators for pneumatic systems. Elements of pre-existing
as embly stations were incorporated and improved to create an efficient and reliable design.
This station significantly reduces assembly and test time and is easily adaptable to accommodate
multiple sized bowls.

DESIGN OF AN AUTOMATED PART LOADING SYSTEM
By Eric Pierman, Matt Preston, and Nathan Reitenour
Sponsors: Robert Alford, Gary Granfors, and Ben Mullis, DENSO Manufacturing Michigan, Inc.
Faculty Advisor: James Kamman
11:00 a.m. to II :25 a.m. , Room C-122
A machine was designed and fabricated to automatically load parts from a stamping press into
storage totes. Currently the stamping press ejects parts into totes via a conveyor belt. After 144
parts have been ejected into a tote, the machine operator must manually remove the full storage
tote and replace it with an empty one. The new machine will allow up to eight storage totes to be
automatically loaded without human interaction. The automatic loading of the storage totes will
increase the efficiency of production, as well as allow the machine operator to perform other
duties.

DESIGN, FABRICATION, AND TESTING OF A MICROHEATER
By Shahmi Ismail, Jassmine Nazeer, and Mathew Raju
Faculty Advisor: Muralidhar Ghantasala
11:30 a.m. to 11:55 a.m. , Room C-122
A generic microheater was designed and developed. This microheater was fabricated to serve
micro-fluidic applications such as DNA sample heating. By using micro-fabrication technologies
including laser micro-machining, electroplating and conventional micro-replication techniques,
the overall cost of production was greatly minimized. Electro-thermal analysis based on finite
element methods (ANSYS) was used to determine the stress and temperature profiles of the
microheater for different geometries and different electrical parameters. The final design was
fabricated and tested for its performance capabilities and proved to be better and more effective
compared to existing prototypes.
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AUTOMATED CHEMICAL STRIPPING OF SURGICAL MOTOR COILS
By Nathan Gage, Jason Jacques, and Kyle Mohney
Sponsor: Trevor Landon, Stryker Instruments
Faculty Advisor: Judah Ari-Gur
1:00 p.m. to 1:25 p.m., Room C-122
DC Motors are used to power heavy duty surgical instruments. During production, the motor
coils are coated with a protective varnish. Previously the coatings were removed from the ends
of the copper wires for good electrical contact using mechanical methods which reduced the
integrity of the wires. Implementing a chemical stripping process increased the quality and
throughput while decreasing the ergonomic risks over the previously used mechanical process.
Research and testing were conducted to define the chemical stripping process. An automated
system was designed along with the chemical stripping process to reduce human interaction with
the hazardous chemicals while increasing quality and production efficiency.
STUDY OF ACCELERATED CHEMISTRY APPROACH TO VIBRATORY PART
FINISHING
By Chad Beutel, Kevin Schaefer, and Brian Tucker
Sponsor: Jake Hammond, Hammond Roto-Finish
Faculty Advisor: Koorosh Naghshineh
1:30 p.m. to 1:55 p.m., Room C-122
Mass produced parts of varying material compositions may require a final de-burring or
polishing process prior to sale or assembly. This final process can be done using large vibratory
bowls filled with a mass and chemical media. An untested accelerated chemistry approach to
vibratory mass media part finishing was studied and tested to dete1mine its effectiveness in
improving upon the industry standard. Several variables were analyzed through the use of a
factorial test design to establish how large of an effect each variable had in achieving the finished
product. The results of the factorial testing provided a clear understanding of the accelerated
chemistry approach and its feasibility .
DESIGN OF A REVERSIBLE SIDE SWING OVEN DOOR
By Jamie Hudon and Micheal Kupiecki
Sponsor: Scott Sichmeller, Whirlpool Corporation
Faculty Advisor: Koorosh Naghshineh
2:00p.m. to 2:25 p.m., Room C-122
A need exists for an oven that allows for easier access to the oven cavity. One possible way of
accomplishing this is to provide a side swing oven door. Different door and hinge designs were
considered for their functionality, load carrying capacity, and most importantly safety. A final
design was chosen and then evaluated using computer simulation software CosmosExpress. A
prototype was built and some of the most important requirements of the door such as the range of
motion of the door, amount of pressure that the door exerts on the seal, and stress analysis of the
door in the open position were tested. The force that the customer must exert to open and close
the door was considered along with the material to be used because of the high temperatures
reached during use. The final design is aesthetically pleasing, functional, easier to access, and
safe.
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DEVELOPMENT OF MECHANICAL SYSTEM FOR HIDDEN COOKTOP DESIGN
By Eric Wendling and Dustin Wiethoff
Sponsor: Scott Sichmeller, Whirlpool Corporation
Faculty Advisor: Judah Ari-Gur
2:30p.m. to 2:55p.m., Room C-122
A mechanical system was developed that allows a cooktop to be covered when not in use. The
design integrates both a cooktop and cover, eliminating the need to clean the cooktop
immediately after use. This provides the user with additional workspace. The system was
designed to fit into a standard 30" or 36" cooktop location.
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PAPER ENGINEERING, CHEMICAL ENGINEERING, AND IMAGING
Session Chair - Peter Parker
Room C-123
EVALUATING LABORATORY METHODS OF REFINING
By Abigail Lee
Faculty Advisor: John Cameron
10:30 a.m. to 10:55 a.m., Room C-123
Laboratory refining is a useful tool in evaluating and comparing pulps for the production of
paper products. Types oflaboratory refiners at a particular university include the PFI Mill, the
Mead Refiner, and the Valley Beater. The university also houses a pilot plant disc refiner,
comparable to mill refiners. The three laboratory refiners were compared and evaluated and their
utility as predictors of mill equipment was assessed. This evaluation was carried out through
several experiments which gauged refining variables against pulp freeness and resultant paper
products.
ALTERNATIVE COATING APPLICATION METHODS FOR OIL AND GREASE
RESIST ANT PAPERS
By Brian Way
Faculty Advisor: Margaret Joyce
11:00 a.m. to 11 :25 a.m., Room C-123
An alternative coating method for achieving oil and grease resistant (OGR) papers was
examined. A barrier coating was applied at a point after the press section on a Fourdrinier paper
machine. The alternative coating method is more adaptive than the current practices, which may
lead to economic benefits. The project was conducted on a Pilot Papermachine. The coating was
applied using a die applicator. Barrier coatings of fluorocarbon phosphate, polyvinyl alcohol, and
water compositions were applied. A 3M kit test and Mazola oil test were conducted to study the
oil and grease resistance of the samples. The coated samples were compared to samples obtained
using current commercial practices.
IMPLEMENATION OF THE IMPROVED MANAGEMENT SOLUTIONS
By Brandon A. Johnson
Sponsor: Jon Reck and JoAnn Martin, Excel Press, Inc.
Faculty Advisor: Larry Ahleman
11:30 a.m. to 11:55 a.m., Room C-123
Management in any company is extremely important when dealing with production and company
strategies. Over the last five years, profits from a finishing company have immensely declined
and new management techniques had to be implemented to improve production. The
management structure and goals were defined to improve company profits and efficiency. New
management strategies were proposed and include weekly meeting implementation, improved
production turnaround, delegation of specific duties, reduced make-ready time, facility layout,
and employee evaluation.
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STEAM HUMIDIFICATION TUBE RESEARCH
By Rebecca Behrendt, Andrew Rockwell, and Gregory Serkaian
Sponsor: Greg Martin, Armstrong International
Faculty Advisor: Andrew Kline
1:00 p.m. to 1:25 p.m., Room C-123
Jacket steam dispersion tubes are used in the HV AC markets for humidification purposes. There
are currently two popular models on the market, one which is constructed of stainless steel, and a
newer, more cost effective model made of aluminum. A limitation of the aluminum dispersion
tubes is that they can only operate at low pressures, and when exposed to harsh operating
conditions, they may not have as broad an application of usage when compared to the stainless
steel dispersion tubes. Research was conducted and recommendations were made on more
economical manufacturing methods for stainless steel dispersion tubes. A reliability study was
also conducted that benchmarks the aluminum dispersion tubes under harsh operating conditions.
An economic analysis and research to determine alternative materials of construction for high
pressure hw11idification applications was also completed.

SITE Z-LINE CAPACITY STUDY
By Lisa Noftsger, Eric Thurston, and Andrea Wadel
Sponsor: Laura G. Berry, Pfizer, Inc.
Faculty Advisor: Andrew Kline
1:30 p.m. to 1:55 p.m. , Room C-123
All production buildings on a pharmaceutical company's site send primarily aqueous waste to
the Environmental Operations Unit for pre-treatment before sending it to a city water
reclamation plant. Multiple pumps were required to discharge waste to Environmental
Operations through the Z-line. A fluid dynamic model was created of the site Z-line distribution
system with respect to the capacity study. Process and equipment recommendations were made
to improve Z-line header pressure. Cost estimates of the recommendations were made, including
pay back period and return on investment.

SITE REVERSE OSMOSIS WATER DISTRIBUTION STUDY
By Scott Cesar, Linda Hubbard, and Aaron Lint
Sponsor: Laura G. Berry, Pfizer, Inc.
Faculty Advisor: Andrew Kline
2:00p.m. to 2:25p.m., Room C-123
A pharmaceutical production site has experienced extreme pressure and flow rate fluctuations
with their Reverse Osmosis (R.O.) purified water system. These R.O. water fluctuations have led
to equipment failure, downtime, and production delays due to insufficient water supply. Process
information was gathered and used with Bernoulli's equation (among others) to create a fluid
dynamic model of the site R.O. distribution system. The model was used to determine overall
system capacity and flow patterns and identify opportunities for optimization. Recommendations
on improving the system were made, and an economic analysis was completed for capacity
expenditures.
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THERMAL DILUTION OPTIMIZATION OF A REGENERATIVE THERMAL
OXIDIZER
By Marie Armstrong, James Spencer, and Shelby Tomczak
Sponsor: Jim Rolston, Pfizer, Inc.
Faculty Advisor: Andrew Kline
2:30p.m. to 2:55p.m., Room C-123
This project involved an investigation into the thermal dilution and normal operations of a
regenerative thermal oxidizer in order to identify opportunities for optimization. This
investigation required an input/output evaluation of the heat and materials crossing the systems
boundaries while taking into consideration the environmental impact and air permit restrictions.
The project results yielded a process flow diagram, a computerized model to perfonn heat and
material balances, a detailed process control philosophy, a nominal operating capacity rating of
key process variables, and operating procedures or capital equipment upgrade recommendations.
Recommended capital expenditures include a cost estimate within +/-30%.
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THANK YOU
The College of Engineering and Applied Sciences is grateful to these sponsors that have
provided or cooperated in Senior Engineering Design Projects being presented in April 2006. If
you have a project for our students or if you would like more information, please call Cathy
Smith at (269) 276-3244.
ADAC Plastics, Inc.
Alliant Engineering
Armstrong International
BAITECH
Billy' s Bike Shop
Borgess Medical Center
Andy Brissette
Bronson Hospital
Burke E. Porter Machinery Company
Competitive Piping Systems
Cornerstone Building Group
Dana Corporation
DENSO Manufacturing Michigan, Inc.
Eaton Corporation
Edgewater Automation, LLC
Excel Press, Inc.
Flowserve Corporation
Friends ofPoetry
Goodwill Industries & Employment Service
Hammond Roto-Finish
Hardman Construction
Humphrey Products Company
Integrated Technologies

J.O.A. Construction
JayCam Instruments, LLC
Johnson Degree Day
Kalamazoo/Battle Creek International Airport
Kohler Engines
Learn and Serve America, Grant #03LHHMIOO 1
New Concept Products
Parker Hannifin- Hydraulic Pump Division
Parker Hannifin -Pneumatics Division
Parker Hannifin Corporation
Parker Hannifin Corporation - Brass Products
Division
Pfizer, Inc.
Pool Productions
Rockford Construction Company
Skanska USA Building, Inc.
Smith-Hammond Piping Company
Stryker Instruments
Stryker Medical
Team Petro Motorsports
Transportation Security Administration
Whirlpool Corporation
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The College of Engineering and Applied Sciences offers a wide variety of programs.

Civil and Construction Engineering
Civil engineering
Construction engineering
Computer Science
Computer science - theory and analysis
Computer science - general option
Electrical and Computer Engineering
Computer engineering
Electrical engineering
Industrial and Manufacturing Engineering
Engineering graphics and design technology
Engineering management technology
Industrial engineering
Manufacturing engineering technology
Manufacturing Engineering (Muskegon and Battle Creek only)
Mechanical and Aeronautical Engineering
Aeronautical engineering
Mechanical engineering
Paper Engineering, Chemical Engineering, and Imaging
Chemical engineering
Paper engineering
Paper science
Imaging
The Master of Science in Engineering is offered in computer, electrical, mechanical, and
industrial engineering. The Master of Science is offered in computer science, construction
engineering, engineering management, manufacturing engineering, operations research, and
paper and imaging science and engineering. The Ph.D. is offered in computer science, electrical
and computer engineering, industrial engineering, mechanical engineering, and paper and
imaging science and engineering
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